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ABSTRACT 
The d e s i g n and Pe r fo rmance of a t i d a l t a n k Sys tem, c u r r e n t l y i n Opera -
t i o n a t t h e U n i v e r s i t y of C a n t e r b u r y Edward P e r c i v a l Mar ine L a b o r a t o r y , a r e 
d i s c u s s e d . T h i s System r e c i r c u l a t e s 2 ,500 1 of s e a w a t e r : r i s e - a n d - f a l l of 
w a t e r i s s i n u s o i d a l w i t h r e s p e c t t o t i m e , t i d a l p e r i o d i s f i x e d a t 12 h 
31 min , m i d - t i d e l e v e l may be s e t where d e s i r e d , and t i d a l a m p l i t u d e may be 
f i x e d w i t h i n t h e r ä n g e 0 . 2 0 - 0 . 5 5 m a t 0 .05 m i n t e r v a l s . There a r e two 
t i d a l t a n k s , e a c h 1.5 m by 0 .75 m by 0 . 6 m d e e p . 
INTRODUCTION 
T h e r e h a v e b e e n many r e c e n t s t u d i e s u s i n g l a b o r a t o r y t i d e 
m o d e i s t o i n v e s t i g a t e t h e b e h a v i o u r o f i n t e r t i d a l i n v e r t e b r a t e s 
(Evans 1 9 6 5 , L a m b e r t and F a r l e y 1 9 6 8 , Thompson 1 9 6 8 , M i c a l l e f 
1 9 6 9 , M o r t o n 1 9 7 0 , O t t a w a y and Thomas 1 9 7 1 , O t t a w a y 1 9 7 3 ) , 
The v a r i o u s t y p e s o f t i d e m o d e l w e r e d i s c u s s e d by Underwood 
(1972) a n d t h o s e w i t h s i n u s o i d a l r i s e - a n d - f a l l o f w a t e r seem t o 
b e m o s t u s e f u l f o r b i o l o g i c a l a p p l i c a t i o n s (Evans 19 6 4 ; 
M i c a l l e f 1 9 6 7 ; Thompson 1 9 6 8 ) . T h i s p a p e r d e s c r i b e s a s i n u -
s o i d a l t i d e m o d e l w h i c h h a s b e e n o p e r a t i n g s u c c e s s f u l l y f o r 
a l m o s t one y e a r . 
GENERAL INFORMATION 
A l l s e a w a t e r p i p e s , t a p s a n d v a l v e s i n t h e m a r i n e l a b o r a t o r y 
and t i d a l t a n k S y s t e m a r e e i t h e r u n p l a s t i c i s e d p o l y v i n y l c h l o r i d e 
(PVC) o r t h i c k - w a l l e d p o l y t h e n e . W a t e r i s f e d i n t o t h e t i d a l 
t a n k S y s t e m a s r e g u i r e d f rom t h e ma in l a b o r a t o r y s u p p l y , w h i c h i n 
t u r n i s pumped d i r e c t l y from t h e s e a t o o u t s i d e s t o r a g e t a n k s . 
W a t e r i n t h e t i d a l t a n k S y s t e m i s o n l y r e p l a c e d d u r i n g p e r i o d s 
when t h e l a b o r a t o r y s u p p l y i s a t l e a s t r e l a t i v e l y f r e e of s i l t 
and d e t r i t u s . 
The e n v i r o n m e n t w i t h i n t h e l a b o r a t o r y t a n k room i s n o t c o n -
t r o l l e d : a i r t e m p e r a t u r e s and r e l a t i v e h u m i d i t i e s v a r y i n t h e 
a p p r o x i m a t e r a n g e s 1 0 - 3 0 ° C a n d 55-80% r e s p e c t i v e l y . W a t e r 
t e m p e r a t u r e s i n t h e t i d a l s y s t e m v a r y i n t h e r ä n g e 1 0 - 2 0 ° C . 
M a g n i t u d e and mean of f l u c t u a t i o n s f o r any g i v e n p e r i o d d e p e n d 
on t h e p r e v a i l i n g w e a t h e r . 
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Fig. 1. Schematic representation of recirculation system. Arrows indicate 
direction of water flow. Inset: enlarged representation of 
overflow bücket. 
OTTAWAY - TIDAL TANK SYSTEM 33 
TIDAL CYCLE MECHANISM 
The Kaikoura tide model is based on those described by 
Evans (1964) and Underwood (1972). Water recirculates continu-
ously through the System: from an overhead reservoir through 
two experimental tidal tanks to a ground reservoir and then back 
to the overhead reservoir (Fig. 1). Surplus water from the 
experimental tanks flows away through flexible corrugated PVC 
tubing to a moving overflow bücket (Fig. 1; Fig. 2b), which is 
attached by a swivel to a counterbalanced beam. The beam is 
driveh by a Single phase induction motor (1400 rpm, 10W 240v, 
Output 60 cmkp: Parvalux Electric Motors, Bournemouth) geared 
down to give one revolution every 12 h 31 min. The circle 
described by the bücket, during each tidal period, determines 
the water level in the experimental tanks (Fig. 3). One inlet 
tube from each of the two tidal tanks enters the base of the 
bücket and continues vertically for 10 cm. Water spills from 
these pipes, drains away through an outlet in the base of the 
bücket, and then falls directly ihto the ground reservoir. 
Tidal amplitude may be adjusted by moving the bücket to any 
fixed position along the beam in the radius ränge 0.10 m to 
0.2 8 m, and mid-tide level may be adjusted by vertically shifting 
a movable base on which the motor rests (Fig. 2a). 
DESCRIPTION OF TANKS AND RESERVOIRS 
The tidal tanks are constructed of 18 mm thick, 7-layer, 
marine grade plywood, undersealed with "Everdure" epoxy resin 
and oversealed with "Epiglass" epoxy resin (Consolidated Chemi-
cals Ltd, Auckland). Each tank is 1.5 m by 0.75 m by 0.6 m 
deep; each has three portholes cut into one of the long sides. 
A Single sheet of glass was inserted into slots on the inside of 
each tank to cover the three portholes, and the glass was sealed 
into the slots with aquarium putty. The overhead reservoir is 
1.19 m by 0.57 m by 0.3 m deep, contains up to 200 1, and is 
made of 13 mm thick, 5-layer, marine grade plywood coated simi-
larly to the experimental tanks. The ground reservoir is a 
commercially available child's PVC "swimming pool" (Para Rubber 
Co., Christchurch), 0.45 m high and 2.28 m diameter. When the 
water level in the overhead reservoir drops to within 50 mm of 
the bottom, a float switch activates a fibreglass centrifugal 
pump (Marino Products, Brisbane) until the overhead reservoir 
is refilled from the ground reservoir. Water flows from the 
overhead reservoir by gravity feed through pipes (35 mm internal 
diameter) to the experimental tanks, at a rate cöntrolled by 
valves in the pipes. This rate was set to provide a small over-
flow during the ascending phase of the tidal cycle. In practice 
the flow into each tank was about 2 l.min"! and there was no 
turbulence associated with exchange or rise-and-fall of water. 
Internal diameter of the pipes leading to the overflow bücket 
was 30 mm. This was adequate to allow a rapid flow of water 
from the tidal tanks during ebb tide, with only a slight head 
difference between water levels in the tidal tanks and at the 
openings of the inlet pipes of the overflow bücket. 
— 
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Fig. 3. Relationships of tide states to circle described by overflow bücket 
on the rotating beam. 
DISCUSSION 
The B r i s t o l t i d e model d e s c r i b e d by Underwood (19 72) had a 
maximum t i d a l ampl i tude of 0.50 m, w i t h a S i n g l e e x p e r i m e n t a l 
t ank of a r e a 0.56 m by 0.50 m. The Kaikoura t i d e model has a 
s i m i l a r maximum t i d a l ampl i tude (0 .55 m), b u t two much l a r g e r 
e x p e r i m e n t a l t a n k s (1 .5 m by 0.75 m). These t a n k s accommodate 
boa rds ( a r t i f i c i a l " sho re s " ) of maximum dimensions 1.2 m by 
0.9 m h i g h , when t h e boa rds a r e p l aced i n t h e t a n k s a t a 45° 
s l o p e t o t h e v e r t i c a l . The l i m i t a t i o n s on t i d a l ampl i tude and 
System c a p a c i t y a r e a consequence of t h e s i z e of t h e t i d a l t a n k s 
and r e s e r v o i r s , b u t w i th t h e motor and t i d a l mechanism d e s c r i b e d , 
a t i d a l ampl i tude of over 1 m shou ld be p o s s i b l e by s imply ex tend-
ing t h e d i ame te r of t h e r o t a t i n g c o u n t e r b a l a n c e d beam. No 
Fig. 2a. General view of part of the t idal tank System. Centre bottom i s 
ground reservoir; centre middle is one of the experimental tanks 
containing an a r t i f i c i a l "shore" (1.2 m by 0.9 m high); centre 
right is t ida l mechanism on a base which may be shifted vert ically 
to any desired level; lef t top are pipes from overhead reservoir, 
which is out of photograph. 
Fig. 2b. Motor and gearbox which drive the rotating counterbalanced beam. 
Attached to the beam is the overflow bücket with in le t and outlet 
pipes. 
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attempt was made to control water temperatures in the System, 
although this would be feasible if required. Tidal period was 
fixed at 12.5 h because of the motor and gearbox employed. 
Underwood (19 72) used a larger, more expensive motor, with a 
rheostat to control motor speed and hence tidal period, and this 
would have advantages for some experimental situations. 
A major problem with the Kaikoura model has been leakage of 
water through the putty sealing glass to the experimental tanks. 
With deeper aquaria and larger tidal amplitudes this would be 
even more of a problem unless viewing ports were considered 
unnecessary and not included in the tanks. Putty sealing would 
probably be undesirable if amplitudes were greater than about 
0.6 m. 
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